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data environment to ensure the joint warfighters' ability to make timely and confident logistics decisions. The magnitude of this task is daunting when considering the sheer volume of legacy systems and data that must be integrated.
In 1999, as a response to documents such as JV2010 and JV2020, US Transportation Command (USTRANSCOM) undertook a significant effort to identify the "As-Is"
Defense Transportation System (DTS). The DTS is the foundation for rapid, global mobility. It is a cornerstone to the US National Security Strategy of responding to two nearly simultaneous major theater wars. A great deal of valuable information, to include DTS deficiencies, was collected on the various systems and relationships that make up the DTS.
In response to many of the emerging logistics issues, the 
Background Significance to the Warfighter
As a result of the 1999 review by USTRASCOM of the Defense Transportation
System, a number of important shortcomings in the system were identified. Some specific deficiencies identified in the current environment are:
1 There are a multitude of systems and applications performing the same functions with the same information but not necessarily the same data. There is redundant data, the quality of which is questionable. Users must shift from application to application looking for "nuggets" of information. The ability to respond to new information requirements is slow and costly.
Because of these deficiencies, data is not always easily accessible. If the user (i.e.
warfighter) cannot access data when needed, the data is useless. Data access must be easy and transparent to the user, especially in deployed environments. This can be accomplished with common applications that are tailored to the users' needs. By separating the data from a particular application, the data becomes more accessible to all users no matter where they are located.
Redundant data is the consequence of multiple systems having been developed to satisfy specific requirements related to a Transportation Component Command (TCC) or user community. This disparate view of systems makes it difficult to integrate data from multiple systems at a corporate level and provide an overall DTS systems picture. This lack of integrated data results in an inability to develop a common operating picture that provides for total asset visibility (TAV) throughout the DTS life cycle.
This failure in interoperability has been labeled the top priority for LtG Joseph K.
Kellogg, the Director, Command, Control, Communications, and Computer Systems (J-6), The Joint Staff. In particular, the General sees interoperability to be particularly elusive at the coalition and joint task force operational levels. "Achieving interoperability at the joint task force level remains the biggest challenge facing the J-6,"
General Kellogg states. He explains that in today's American armed forces, "there are hundreds of vested systems" that cannot communicate with each other "and that is the problem," especially in an era when information is exploding. Accurate, up-to-date information concerning transportation and movement of forces, equipment and supplies into and out of the joint operations area (JOA) is critical to the success of a Joint Task Force (JTF). 3 Focused logistics will effectively link logistics functions with units by providing real-time total asset visibility. Information systems will incorporate analysis and planning tools with connections to the commercial sector to take advantage of applicable business practices and commercial economies. The result will be improved end-to-end management of the logistics system while providing real-time control of the transportation pipeline to support the joint force commander's priorities.
The joint force of the future will see an improved link between operations and logistics resulting in precise time-definite delivery of assets to the warfighter. This substantially improved operational efficiency, combined with increased warfighter confidence in these new capabilities, will reduce sustainment requirements resulting in a reduced logistics footprint. 
XML -What is it?
The XML approach to data and shared context is defined by XML documents and document type definitions (DTDs). XML tags are used in XML documents to define hierarchical elements and are used in a fashion similar to that of HTML. The DTD is a list of declarations that define the order, structure, and attributes of tags for a particular XML document. 6 An XML document will reference its associated DTD, and if the document and its DTD are placed on the Internet, anyone can then access the DTD, interpret the rules and process the document.
Of significance is the fact that there is no way to enforce datatype restrictions on data content such as integers or floating point. 7 XML schemas address this shortcoming by describing data with the added benefit of being able to specify the datatype of that data using primitive types such as strings, integers, or dates. In addition, because XML schemas are valid XML documents, the same XML tool that reads the data also reads the definition for that data. When considering the data-oriented role that XML is beginning to assume in support of electronic business or e-business transactions, schemas appear to be the better suited for many industry implementations of XML.
XML has quickly garnered the attention of government and industry groups alike.
The promise of universal data interoperability has caused many to view XML as the revolutionary solution to e-business. Unfortunately, XML only provides the grammar for this revolution. The words (i.e., XML tag sets) must still be defined. 
Analysis of Trends and Organizations
One standards organization takes years to reach consensus, while another standards organization takes months. 1 Changes in the information technology world occur on a daily pace, as do changes in the standards organizations that support information technology. Until the early 1990s, the standards development process was basically straightforward, comprised of academics, and tended to be somewhat time consuming.
By 1993, the tide in standards development had shifted toward the Internet Engineering Task Force (IETF), and a number of consortia.
Historical Approach to Standards
The most famous and historically powerful standards body is the ISO. The ISO fosters agreement on international standards with an emphasis on international trade. 
A New Methodology
In the early 1990s, changes began to occur in the IT standards development process.
The arrival and subsequent acceptance of the Internet and World Wide Web dictated speed rather than consensus in the development of IT standards. This paradigm shift was embraced by IETF as it refined its standards development process.
The IETF is an international organization open to individuals or groups such as network designers, operators, vendors, and researchers concerned with the evolution of the Internet architecture. 5 IETF standards are different from ISO standards primarily because IETF is not part of a government backed standardization process. 6 IETF standards are also different from 'de facto' standards in that 'de facto' standards are not publicly developed but are widely used, such as MS-DOS. IETF standards are publicly developed and are widely used. 7 The closest analogy to the IETF in the realm of the Web is the W3C.
The W3C was created in October 1994 with the goal of developing common protocols that promote the evolution of the World Wide Web while ensuring its interoperability. 8 W3C has more than 500 member organizations from around the world and has earned international recognition for its contributions to the growth of the Web. 9 Member organizations pay $50,000 for full-membership, or $5,000 for an affiliate membership. The W3C does not accept individual memberships.
The W3C is an international industry consortium founded at the Massachusetts Institute of Technology (MIT). W3C employs a standards development process that is prompt, but also attempts to build consensus. Technical reports are drafted by W3C
Working Groups and submitted to the recommendation track for possible approval.
Technical and public reviews follow, and if the specification meets relevant requirements, the W3C Director may choose to send the recommendation forward to the Advisory Committee. If issues and changes resulting from review by the Advisory
Committees are minimal, and there is no dissent by the committee, the Director may choose to announce that the specification is approved as a recommendation. This entire process can be accomplished in as little as a few weeks. Months are more typical, but never years.
Like IETF, the various W3C working groups that create and publish IT standards wield the majority of power and influence. When officially approved by the W3C process, recommendations become the equivalent of official standards. 10 The W3C
creates standards that are syntactic in nature, providing a level of structure to the Web, while riding on top of the more bit-oriented standards of the IETF. Meanwhile, the job of building semantic standards that exploit the W3C's syntactic standards rests with consortia such as the Organization for the Advancement of Structured Information Standards (OASIS).
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Two Approaches to Standards Development
The history of standards organizations can be categorized by two approaches to standardization: structuralists and minimalists. Minimalist's value simplicity and rapid acceptance by their user community. Structuralist's value comprehensive definition and precision while avoiding quickly developed provisional standards.
The Open Systems Interconnection (OSI) model is an example of the structuralist approach. Created by the ISO, the OSI model was developed to describe computer networking. OSI is comprised of seven layers, ranging from physical exchange of bits to the organization of data. Although universally acknowledged, it is rarely followed.
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The development of the Internet is a good example of the minimalist approach. The
Internet grew as an idea by individuals who foresaw the power of arranging ideas in an unconstrained environment. Focused on a few good standards (e.g., TCP/IP, HTML) that provide the services required, the minimalist approach beat OSI at its own game. 13 The comparison between the structuralist and minimalist approach to standards development provides an important contradiction. Successful standards tend to start small, not large. 14 The first version of HTML could be learned by even the novice user in a few hours. TCP/IP and the Structured Query Language's (SQL) rules can be succinctly described. By contrast, complex standards such as the OSI, Ada, and the Integrated Services Digital Network (ISDN) were born large, and the first two have largely failed, while ISDN continues to struggle for acceptance. 15 The simplicity of HTML and JAVA has prompted their uptake on the Web. XML, by simplifying SGML, has given markup a new lease on life. 16 Many of the standards competing with XML (Electronic Data Interchange and Secure Electronic Transactions for credit cards) are large and complex. This leads one to believe that XML would be readily embraced by industry, at least in support of electronic business. However, encapsulation of real-world semantics has proved to be much more difficult. 17 This has lead to the proliferation of consortia and with them a variety of XML standards (see Appendix B). Major business enterprises have embraced XML for financial reasons, but most small businesses have been shut out of the XML arena due to complexity and cost.
Notes
Chapter 4
Challenges to Common Semantics
The emergence of XML has brought with it a proliferation of standards consortia from every industry imaginable. Some estimate that a new industry consortium is founded every week, with one in four collecting a significant amount of capital in the form of membership dues. 1 The creation of these consortiums brings with them a proliferation of XML schemas. This may not be a problem for business-to-consumer purchases, where at least one end of the transaction involves a human, but for businessto-business transactions such as those in supply and transportation, it can be devastating.
The transportation industry recognized the importance of linkages between purchase requests and production systems long before the emergence of XML. As such, the transportation community was an early participant in the development of Electronic Data Interchange (EDI) standards. Carriers and large industrial manufactures have invested heavily in EDI over the past decades and consequently, EDI represents a stable and reliable method for information exchange. Language, or VCML. VCML is one of the first attempts to conduct business-to-business transactions using XML while retaining the structure and business rules embedded within EDI. VCML is essentially an XML schema for EDI specific meta-data. 6 XML resolved the problem of dedicated connectivity charges associated with EDI, but it did not solve the problems of back-end integration. 7 Instead, it made the problem worse due to the proliferation of XML dialects. Many actors in the business industry believe that XML standards bodies need to do a better job of leveraging industry infrastructure, which is why VCML seems so attractive.
Analysis of EDI
Analysis of ebXML
VCML is by no means the only XML-based standard focused on business transactions. The Electronic Business XML (ebXML) initiative, a joint project sponsored by UN/CEFACT and OASIS, brought together business and technology experts to build a common set of specifications to make e-business possible across multiple industries.
The ebXML "Terms of Reference" document states that the purpose of ebXML is "to research and identify the technical basis upon which the global implementation of XML can be standardized". 8 The 
Analysis of Transportation Based XML
In an attempt to develop the first standards-based logistics network, Logistics.com
Inc. has introduced the Logistics Event Management Architecture (LEMA). This architecture is based on the transportation XML or tXML. TXML is a superset of the EDI transaction set and is related to transportation procurement and execution. 10 The LEMA vision is a seamless flow of information among supply chain and logistics community members as well as adjacent industry participants such as providers of information technology and services.
After reviewing the many press releases on Logistics.com's web site, it is obvious that multiple leading shippers are using Logistics. 
DoD Trends in XML Management
Numerous actors within the DoD have embarked down the XML path. Draft DoD policy states, "the Joint Technical Architecture requires the use of XML for any domain and application specific markup language defined through tagged data items." The proliferation of XML specifications throughout industry and the DoD is driving the requirement to manage XML DTD and schema development to ensure interoperability and reduce redundancy. Following industry, the DoD has established an XML repository and plans to collect, store, and disseminate XML components. This repository is being implemented and managed by the Defense Information Systems Agency (DISA).
Defense Information Systems Agency Registry
DISA has drafted the "Implementation Plan for DoD XML Registration." The Implementation Plan states, "this registry is designed to act as a clearinghouse through which industry and government coordination on XML technology and related data issues can be advanced." The plan goes on to state that it is not the purpose of the plan to define and impose semantic standards on the diverse community of XML users within the DoD.
Although this is a good idea, the result will most likely follow industry with the proliferation of multiple standards that still suffer from overlap and lack of semantic interoperability.
The DoD registry is based on the XML concept of "namespaces." XML namespaces are a W3C recommendation the enables developers to avoid naming collisions by assigning XML element and attribute names to a namespace. 1 XML makes use of a reconciliation document that consolidates information (elements and attributes) and is identified by a unique name, which is a URI or Uniform Resource Identifier. Therefore, any attribute name or element type in an XML namespace can be identified by a two-part name: the name of its XML namespace and its URI.
Because namespaces constitute a collection of data that share a common context, namespaces can be used as an administrative tool in the management of various industry communities. DISA has chosen to follow this route in managing XML specifications.
Through its XML registry, DISA will allow namespace mangers to publish their XML specifications in order to share XML specifications among various developers.
The DoD XML registry list of namespaces can be found at Appendix A. The transportation community is represented primarily by the transportation and logistics namespaces, as well as the supply, acquisition logistics, and combat support namespaces. 
USTRANSCOM "To-Be" Enterprise Architecture
The Defense Transportation System is that portion of the global transportation infrastructure that supports DoD transportation needs. The DTS consists of both military and commercial transportation assets and systems, and thus extends beyond the boundaries of USTRANSCOM and its component commands.
In 2001, USTRANSCOM/J6 published the "To-Be" DTS Enterprise Architecture (EA). The "To-Be" DTS EA is designed to support the global strategic mobility mission of USTRANSCOM by defining an architecture that provides an end-to-end transportation system. Each layer of the DTS EA (presentation, computing, and communications) builds upon the other and is to be viewed as a part of the whole enterprise system. The "To-Be" DTS supports the DoD distribution process through five newly defined movement types: deployment/redeployment, sustainment, medical patient, personal property, and special. 2 The DoD distribution process is initiated with the generation of a requirement, typically by a DoD depot, a vendor, an installation, or a mobilization site.
The required item will then move through a port of embarkation (POE) to a port of debarkation (POD) with follow-on in-theater movement to the final destination.
Critical to the DoD distribution process are various command and control (C2) activities and systems that will allow for continuous monitoring of distribution activities.
Total asset visibility is critical to this process and gives the Supported Commander confidence in the ability of the distribution process to move personnel and equipment where required to accomplish the mission. With this confidence, the Supported Commander can concentrate on the warfighting mission.
An important objective of JV2020's Focused Logistics concept is to provide the joint force commander the right personnel, equipment, and supplies in the right place, at the right time, and in the right quantity. The Focused Logistics vision for this objective is to employ a web-based system that provides TAV, thus linking the logistician with the operator across services and support agencies. Critical to this task of TAV are the concepts of web-based "portals" and "visualization tools." Customizable portals allow users to bring together tools and applications that fuse information required for decision making. The portal allows a user to access the DTS at a single point and acquire needed information no matter where the user is located. Portals will allow for understanding and analyzing transportation requirements, scheduling, and controlling transportation assets such as trucks, planes, and ships. 4 The portals are associated with standard tool sets that allow for visualization of data as information. These tool sets will be customizable based on user information needs. By focusing on the information rather than the display, USTRANSCOM will reduce the need for numerous application development efforts.
The USTRANSCOM vision for portals and visualization tools are encompassed within the DTS EA Corporate Data Environment (CDE). The CDE proposes a data management process that separates the design and maintenance of databases from the applications that analyze and display that data. A critical standard that is used to accomplish this task is XML. The power of XML is that it allows for the separation of structured data from the user interface. This separation allows for the integration of data from a diverse array of sources. Customer information, purchase orders, bill payments, scheduling data, and other information can all be converted to XML allowing data to be easily transferred via the web. 5 The CDE is shown in Appendix C.
The development of web based portals supporting the DTS will provide a single point of service for the warfighter customer. The web portal will be the centralized source for transportation services with links to the USTRANSCOM component commands. DTS EA is focused on the warfighters' needs for Information Superiority. It presents a globally interconnected, end-to-end set of information capabilities, associated processes and personnel for collecting, processing, storing, disseminating and managing information on demand to warfighters, policy makers, and support personnel.
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Chapter 6
Recommendations
After reviewing the current state of IT standards development, the proliferation of XML standards, and some of the more prevalent XML trends in DoD, it is apparent that the DoD transportation community will be influenced by XML. Just how organizations such as USTRANSCOM will manage their involvement with XML is still to be defined. 
Attempt to Manage Proliferation
As mentioned before, the history of standards organizations can be categorized by two approaches to standardization: structuralists and minimalists. Minimalist's value 
Participate in Consortia
Participation in consortia is a common practice within industry, especially by corporations that have a financial interest in the adoption of certain XML specifications.
One possibility is participation in the Business Internet Consortium (BIC). BIC was created as an open industry group made up of leading e-business providers and users.
The mission of BIC is to accelerate the transition to e-business by serving as an open forum for the exchange of ideas, providing customers an opportunity to influence ebusiness solutions, and recommending standards and best practices. 1 Participation in BIC as a member of the Customer Advisory Board is simple and does not require a fee.
OASIS is the most prevalent of the XML consortia, with its endorsement of the ebXML specification. OASIS participation can range in cost from as little as $250 per year for an individual, to $9,500 for a corporate sponsor membership. Joining the OASIS community can provide the opportunity to interact with many of the XML industry's experts. Membership in OASIS will provide for involvement in and coordination with XML development efforts around the world while allowing members to stay current with inside information on the OASIS members-only web site. These activities may seem trivial, but sometimes simply attending standard-setting meetings in order to ensure a "consensus" that is adverse to your interests is not adopted can go a long way in protecting your interests.
Of particular interest to the USTRANSCOM DTS EA effort is the January 2002
formation of the OASIS Web Services for Remote Portals (WSRP) Technical Committee (TC). The WSRP TC will work toward an XML and web service standard that will allow for the "plug-n-play" of portals, web applications that aggregate content and applications from diverse sources. The TC will work with other OASIS TCs and attempt to harmonize WSRP with existing web application programming models, the work of the W3C, emerging web services standards, and with the work of other appropriate business information bodies. 2 Many industry experts see the work of the OASIS WSRP TC as a critical first step in defining the ways in which Web services are exposed to end users. Based on USTRANSCOM's approach of implementing portals as a means for providing TAV, the WSRP appears to be an appropriate industry group for USTRANSCOM DTS EA developers to interact with on a regular basis.
Adopt Appropriate Industry Standards
Another alternative is to wait on the sidelines to see which XML standards the 
Build Their Own XML Standards Where Needed
Another possibility would be to work toward a common transportation language that crosses the boundaries of USTRANSCOM and its commercial partners. This language could then be used to move toward a common USTRANSCOM XML schema.
As part of the CDE, USTRANSCOM has development the Transportation Logical Data Model (TLDM). The TLDM could be a starting point for the definition of common semantics associated with transportation. Of course, gaining consensus across and outside of USTRANSCOM is no easy task. Another concern is that the TLDM is only a logical data model. The appropriateness of a logical data model as a starting point for XML schema development is questionable, as the various physical data models currently employed by the DTS will be the primary sources for data in support of TAV. 
Chapter 7
Conclusion and Summary
Based on the issues raised in review of the "As-Is" DTS, and the vision for TAV Based on this review, USTRANSCOM would then be able to identify key commercial vendors that provide services to USTRANSCOM. This, in-turn, would lead to the identification of accepted commercial XML standards, both EDI and non-EDI based, that are employed by key USTRANSCOM vendors, and as a result, should be considered for adoption by USTRANSCOM.
Critical to this task would be the establishment of a USTRANSCOM XML/EDI users group. DTS EA encompasses over 45 systems. Consequently, coordination among system program managers and data administrators is critical to the success of DTS EA.
This users group would provide insight into where commercial standards could best support XML implementation. The users group would also be an important starting point in solving the problem of common XML semantics across USTRANSCOM systems. In summary, USTRANSCOM and Focused Logistics will be influenced by XML.
Ultimately, XML has the potential to deliver TAV to the joint task force commander.
However, TAV necessitates clearly defined information requirements by the warfighter while XML requires clearly defined information. It is only through careful management of both information requirements and information definition that the vision of Focused
Logistics will become reality.
Appendix B Industry Sectors -XML in Vertical Industries
Accounting (5) Advertising ( 
